Additionul key phrases: erronrous chloride; krtoucidotic suhject The Hitachi 7 17 is a random access analyser with an optional Ion Selective Electrode (ISE) unit for measuring sodium, potassium and chloride. On an earlier instrument, the Hitachi 705, bicarbonate ions have been reported to have a substantial influence on chloride results, 'each millimole of bicarbonate per litre contributing approximately 0.5 mmol/L to the apparent chloride concentration'.' These authors conclude that 'the chloride ISE is totally unsuitable for clinical analyses pending a significant improvement in selectivity'. In the following case study, we illustrate why the reliability of Hitachi 717 chloride electrodes should also be carefully assessed for acute care patients with abnormal plasma bicarbonate concentrations.
MATERIALS AND METHODS
The Hitachi 717 ISE chloride electrode is an ion-exchange liquid film type electrode with a quaternary ammonium salt as an active electrode component. The original electrode supplied with the instrument has been upgraded to improve the selectivity for hydrophilic anions. To examine the influence of bicarbonate on this 'improved' electrode, we compared Hitachi 71 7 ISE chloride results with coulometric assays performed on the Radiometer C M T 7 chloride titrator and Beckman Astra. Bicarbonate concentrations were measured on the Hitachi 717 using the BioMerieux enzymatic bicarbonate reagent containing phosphoenolpyruvate carboxylase (Cat. No. 61651), and verified on the Beckman Astra.
RESULTS
A 19-year-old woman who had omitted to take her usual daily insulin, presented in the Accident and Emergency Unit after 24h vomiting. On admission, the patient was ketotic and dehydrated with a blood p H of 6.99, a plasma Correspondence. Mr M J Peake HCO, -concentration of 3mmol/L. and a glucose concentration of 21-1 mmol/L. From the other biochemistry results listed in Table I . the Hitachi anion gap of 3hmEql/L (Na' + K') -(CI + HCO, ) seemed unusually high, and the Hitachi chloride result was subsequently found to be 8mmol/L lower than the corresponding coulometric and Astra results. This difference in chloride concentration, however, disappeared after the ketoacidosis had resolved.
To investigate this variation, we compared chloride results by all thrce methods on 13 specimens received from this patient during her period of intensive care. Bicarbonate conccntrations ranged from 2 to 24mmol/L. Hitachi chloride concentrations were undcrestimatcd relative to the chloride titrator according to the following equation (Fig. I) : In contrast, the Astra results agreed with the chloride titrator results to within 1.5 mmol/L on all occasions. To eliminate the possibility that coulometric chloride and Astra results are also influenced by bicarbonate, we prepared a serum pool from specimens with bicarbonate concentrations below 15 mmol/L and supplemented this pool with increments of sodium bicarbonate. Hitachi chloride results were again underestimated as indicated above whereas the chloride titrator and Astra results were unaffected by bicarbonate.
In summary, although the Hitachi 71 7 chloride electrode has excellent within-run precision (CV * 0.5%), the selectivity for chloride over bicarbonate should be carefully checked for each new electrode to prevent unreliable chloride results being reported for patients with abnormal bicarbonate concentrations. Although chloride is usually measured to confirm other electrolyte results and to calculate anion gap, chloride results can be useful for following the progress of a mixed metabolic acidosis and alkalosis. Until more selective electrodes are developed, we would recommend that specimens with bicarbonate concentrations outside the range 15-40 mmol/L or with anion gaps outside the range 5-25 mEql/L have their chloride results checked by a more reliable method. In addition, we have found that bicarbonate interference results in a slightly wider chloride reference range on the Hitachi 717 than that normally encountered on other instruments.
